1
. Deficiency in Reelin (Reln) disrupts radial pyramidal neuron migration and results in cortical layer malformation 1 . Recently, Sentürk et . We have been unable to reproduce key elements of the mechanism reported by Sentürk et al. 2 We previously reported that Reln also directly binds to EphB receptors 4 . Furthermore, Reln induces EphB2 clustering, tyrosine phosphorylation and degradation, though this is less efficient than by Efnb1. This signalling mechanism was independent of the canonical Reln receptors Apoer2 and Vldlr or of Dab1 phosphorylation 4 . To determine whether EphB receptors play a similar role in the radial migration of cortical pyramidal neurons as described for Efnb ligands (particularly for Efnb3 Supplementary Fig. 1 ) failed to reveal any obvious cortical layer malformation. In addition we did not find the described difference in the number of NeuN-positive neurons in the cortical marginal zone (Fig. 2a, c) , the hippocampal CA1 stratum oriens (Fig. 2b, c) (Figs 1s, v, 2a) or canonical Apoer2/Vldlr-dependent Reln pathway disruption (Fig. 2d, e) .
Analysis of Ephb1;2;3 −/− triple knockouts for the three predominant EphB receptors expressed in the brain also failed to reveal cortical layering malformations (Figs 1s, v, 2a) or canonical Reln pathway disruption (Fig. 2d, e) .
During the phase of pyramidal neuron migration (E11-E17) Reln is produced by Cajal-Retzius cells at the pial surface, whereas Apoer2 and Vldlr are expressed by migrating pyramidal neurons. Temporal expression of Ephb and Efnb mRNAs in the neocortex, as revealed by the Allen Developing Mouse Brain atlas 9 , showed expression of Efnb1, Efnb2, Ephb1 and Ephb2 from E11.5-E18.5. Efnb3 and Ephb3 expression was extremely low in the cortex. By contrast, almost all Ephb and Efnb genes were highly expressed in the developing hippocampus, where they are essential for proper layering and axonal and dendritic outhgrowth 3, 10, 11 . The Efnb3 −/− mutant mouse strains used by Sentürk et al. 2 and our study were generated by different knockout strategies. Sentürk et al. 2 used the Efnb3 −/− mutant described previously 12 , in which a lacZ knock-in at the initiating methionine codon in the first exon of Efnb3 generates a true null allele. By contrast, the Efnb3 mutation used in this study involves the insertion of a neo cassette into Efnb3 intron 4 (Efnb3 neo/neo ) 5 , which causes the loss of any detectable protein expression 13 . Phenotypic expression of the gene defect in both strains is indistinguishable: examples include a unique locomotor defect, cortico-spinal projection defect and impaired long-term potentiation 5, 12, 14, 15 . Taken together, the data are consistent with the Efnb3 mutant developed previously 5 being a null allele, rather than merely hypomorphic. There is ample evidence that differences in genetic background can contribute to the severity of mutant bRiEf COmmUNiCATiONs ARisiNg phenotypes. However, the effects of Reln knockout on neuronal layering and the effects of Efnb3 knockout on locomotion and mossy fibre pruning are very robust in a variety of genetic backgrounds.
Although it is possible that Sentürk et al. 2 mice that depend on genetic background, this would merely reaffirm that Efnb ligands are in fact not essential for Reln pathway activation.
saw phenotypic variations in their Efnb3
Our findings show that Efnb ligands and EphB receptors are not required for Reln-guided primary radial migration in the neocortex, whereas possible roles in pyramidal neuron axonal or dendritic growth, pruning, synaptogenesis and/or synaptic plasticity remain to be determined.
Methods
The source of mutant mouse lines, their breeding, as well as immunohistochemical and biochemical techniques, are described in the Supplementary Information. 
; R e ln + / - ;Reln +/− mice. In Efnb1;2;3 −/− (*P < 0.05), Ephb1;3 −/− (**P < 0.005), or Ephb1;2;3 −/− (*P < 0.05) mice, Dab1 was slightly decreased, and increased threefold in Ephb2 −/− ;Reln −/− (***P < 0.0005) mice; NS, not significant. Two-tailed Student's t-test. For western blot source data, see Supplementary Fig. 2 . CA1, CA3, hippocampal areas; DG, dentate gyrus; GCL, dentate granular; ML molecular layer; SO, strata orions; WT, wild type.
